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Abstract 



PROBLEM TO BE SOLVED: To improve the productivity and the shelf life by forming a positive 
electrode of two or more layers, of which the content of the positive electrode material in the mix 
is different from each other, and including insulating solid grains in the mix of a layer far thest 
from a collector: 

SOLUTION: A positive electrode of this battery is formed by coating a collector with two or more 
layers including the positive electrode material, which can reversibly absorb and discharge 
lithium. These coating layer is respectively formed of the positive electrode material, binder and 
the conductive material. Especially, a layer farthest from the collector includes the insulating 
solid grains, but content of the positive electrode material in the mix of this layer is desirably set 
at 10% by weight or more and 60% by weight or less, and content thereof of other layer is set at 
70% or more and 98% or less at an average. As the insulating solid grains, oxide is used, and 
titanium dioxide is most desirable. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the productivity 
and the shelf life by forming a positive electrode of 
two or more layers, of which the content of the positive 
electrode material in the mix is different from each 
other, and including insulating solid grains in the mix 
of a layer far thest from a collector. 

SOLUTION: A positive electrode of this battery is formed 
by coating a collector with two or more layers including 
the positive electrode material, which can reversibly 



absorb and discharge lithium. These coating layer is 
respectively formed of the positive electrode material, 
binder and the conductive material. Especially, a layer 
farthest from the collector includes the insulating 
solid grains, but content of the positive electrode 
material in the mix of this layer is desirably set at 
10% by weight or more and 60% by weight or less, and 
content thereof of other layer is set at 70% or more and 
98% or less at an average. As the insulating solid 
grains, oxide is used, and titanium dioxide is most 
desirable. 
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*»b*t>3tv^«>&ja^©jE«tm©-&**i oii% 

tfSsp^T* 7 0 fi*%jJLh, 9 8 fi*%£rFT?£>5 - h Sr 

*t5ift*i4©Hfm*#iwfc*-?*>a- t &&&k-fz> 

[«**4j WfiIllfctt©Hfm^#-iWb^:'^fc 

5 i t t i-sif i a>e> 3 ©vN-r h*» i ^t-ie 

«©#*-&«}&„ 20 

t -f -sit sfc^S i 4 ©vi"tt*» i ^{^iEtt©^7kz:2fc 

4, 15, 2ifeH : 3 ! -*»e>»tf*b5=«£l±©« ; f-^-g' 

mwb*w»e> * srt &#$c t -r sit 5 kie*©# 
[m&K7] »*««»©** < it— —jRa 30 

(1) T?*S*tSi4:*fl*«i:i-SIII*5l6B:BB«©# 

M'M^M'qVPr — (1) 

M\ M'iifl^&O Si, Ge> Sn, Pb, 
P, B> A 1 , Sb*^iim5'M<i:t-a M 4 
i*Mg, Ca, Sr, B a a»£>3Sfif*V34»fe< i fc — 

«, M'teo, s, t efrbmt£in&'J>te< bi>—m. 

p, Qtt#-* 0. 001~10, rlJl. 00~50 <DW¥ 

[n&g8] H**Mi*m©**< i*-® s . 40 

(2) -C^^tuSr t$r#®t-rSfS*^7tc|H*©^ 

S n M'pM'qM'r — ( 2 ) 

M 3 ttSi, Ge, Pb, P, B, A 1 £»£>)3(£ft/ 
5'>*<tt-f, M'te, Mg, Ca, Sr, Ba* 
6»a»i*t*^*< <k t>— «L M'teO, Sd>i=>iltfft5 
< i & — SL P, qfi#* 0. 0 0 1 ~ 1 0 , rtt 1 . 
0 0~5 0©ft^S:«t. 

[IfjJtE 9 ] SEjEl£*m©4>>& <H1 Si* 5 , L i x 
Co02, LixNi02, L ixMn02, LixCoaN 50 
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i l-a02, L i xC obVl-bOz, Lix CobFel-bO 
2, LixMn204, L i xMncC o 2-c04 , LixMn 
cN i 2-c04« L i xMncV2-c04, LixMncFe2-c 
04 (s£<K x = 0. 02~1. 2, a = 0. 1~0. 

9, b = 0. 8~0. 98, c = l. 6~1. 96, z 
= 2. 0 1H2. 3) -T?fc5rt£T#mi-r5W3fc* 

1 7 ©V^ tifr 1 ^{c|S«©^tK— ^cSffio 

frfr^rrs*»»«b*«fS±n:«*bfc'b©T?a>«r.fc 

SrWRi: 1 9 ©V^-ftb^ 1 Wd|E«©# 
SH*Utttrt©*SWb*Ka:fc.fc?> V f-V J*<<*^*ib 

*»e> i o©v^tt*»i3j(cia«©#*— ft.mmo 

[3RW©#*H*RW] 

[0 0 0 1 J 

[»W©*li-3Stfl«H!Fl rt«Mg|&#6&ik* 
ft, JS!5eafjEe©A»fti«**. ,iSS£E^*-^«?t&lc 
MI'S *>©-?&£„ 

[0 0 0 21 

r^e>©y^!?A-j5t«?&t4, y^^&pni&BucBijS 
»ffl-HrtB**m**tfiE«RWft*» y 

-fe^u— ^— ^e>«j«*tb5©!ssiiffi'-efo 

•So L#»Ljfe#£>, iift £>©#*— Migtp© 
[0 0 0 31 

BE, o#*-»m»©4«tt*s itWHWtW 

[0 0 0 41 

. [MHB^jlBlt-rs *:»©#»! *»W©WHB, 

— a»fefc.5#;dc-WWft|E:*sv*-C\ ttjE«^-&*j+©E 
ffi*tJ|s|-©-g-*dSS*5 2®ei±©S* : 'e>'5c9s *Sfr^ 
fe*t>3lV^Ji©^4 , l-il6l^©H<m j J : Sr'&*t-5 - 

[0 0 0 5] 

iftwommoj&m «Td*^w©0*uv^^(co 
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mUPt Sr£ tf&M * t«RLT45 jE^I4o J; 

ii^isttfesA^ y^* 

^ 5 r 4: fc4Wfc^S2Mc-ft1tfto 

(2) «jE«i*2JiK±©Ji*»fe*:0A«*^6>* 1 l> 

7 0S*%ELfc. 9 8fiS%^T^fe5r ifcflWRi:-*- 

r* 2 fce*«>#* - &a»o 

(4) Klfti|^©H*m^3fts-«Mfc:^#^-T?*>*-i:S: 

%?mt-tz>m i d*e> 3 o^-rti^ 1 ^iBtt©**— & 

(5) i^LTMfl^/vnyyft^ft 

i 4 ov^-rtt^ i ^{ciB«<o#7K~^cSffio 

(6) KA1iWitttJlWl3, 14, 15, 

(7) ttA«*m<D4>fc< aa* (i) -e 

M'M'pMMM'r — (1) 

(5W, M\ M a ttffi»ft>)Si. Ge, Sn, Pb, 

p, b, ak s ba>fcsr*h,54>&< it>— M 4 30 

HMg, Ca, Sr, B a 3&»e>»f#h,S4>* < 4: fc — 

a, vmo, s, Te^e>»tf^s^ft< tt— a, 

p,qte#<*0. 001^10, rftl. 0 0-5 0^ 

£S^o ) 

(8) K*«*m©^ft< *t>— a#. — «* (2) 

SnM'pMWr — AkS (2) 

M'ttSi, Ge N Pb, P, B, A 1 J&>e>31tf:h, 
£4>ft<4:t— a, MM*. Mg, Ca, Sr, Bafr 
fc»»t5sl>fe< i h-m, M 7 \tO, Sd»fe»tfn* 40 
4>ft< t>— a, P,att#^ 0. 001-10,rlil. 

(9) KaEaWW^/j: < 4: t 1 a^s. LixCo02 

, L ixNi02, LixMn02, L ixCoaNiHO 
2, L i xC obVl-bOz. Lix CobFel-b02, Li 
xMn204, L ixMncC o2-c04 . LixMncNi2- 
c04, L i xMncV2-c04, L ixMncF e2-c04 (S 
4\ x = 0. 02 — 1. 2, a = 0. 1—0. 9, b = 
0. 8 — 0. 98, c = l. 6 — 1. 96, z = 2. 0 
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do) *«->-h a&rau mwm&tt 

£-*-SMf#3B 1 9 <DV^i*^ 1 ^fclE*©.**— ft 
(11) y^^AAJRSrfttt->-hfc«««j|c«BRU« 

[0 0 0 6] £JLT*»MfCOV^T»3*-t-So #*K#e> 

t/< ^ - a» c ft 5 **z:ika?6o»5e#*Edssv ^ 

*k Afl»J»&-^tr2Ji£l±©Ji^bftO, #i^iEi 
#»t)L< tt*«*m<D-&*l^ kit: 5 i 4: 

[0 0 0 7] L^ft»mil, £i tt* 

*fc»4bV^««3|B|-tt*4: LTj^M^l 3, 1 
4, 1 5, 2^^^fe3Stf*b5HaK±<Z>IR J 5FSr-& 

[0 0 0 8] *»WCfflV^fo*L5A««-JRH:, mttt^- 

T*2 01E-C2O O ^4 0° fcH^CSr^-rS^t 1 — Kft 
V\ ff*L<»2 0i|-e4O o H±7 0° »T(-^t> 

^steStt^iiijfiifttDrtitgfiv^aaafds, 2 e lire 2 0 

0*fil63iS©5OOfgfKT-C*)5rtdS»*L<, S b 
fc#4UB10 0«HTtj()9, 4flMd0*b<H:5ffiP 

v^r 4r-Cfc-5o 

[o 0 0 93 ^mxm^^iv^MmunnTm-^ 

(1) T^SjftirirjWffSU^o 
M ! M 2 pM 4 qM 6 r — (1) 

A*, M\ M 2 fit@^fti9 Si, Ge, Sn, Pb, P, 

b, a i , s b^e>a«*v5^ft< it— a-c*>o, » 
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£b<teSu Ge. Sn, P, B, A 1 T?*> 0 . 
*U<ttSi, Sn, P, B, AltMo M 4 ttM 
g, Ca, Sr, Ba^e>3atf*LS>^*< ^fc— «"C*> 
0, SiKliMg, CaT?, #t£0£b< teMgT?$> 
5o M 6 fSO, S, Te^6>3S«*tS^3iC< ^<>— «T? 

fco, #*b<«o, s #{c#*u<ttO"C*> 
-60 p, ate#* 0 . 001 — 10 -c*> y> . e* b < 

0. 0 1 — 5-e*>9, *Hc»*b< tto. 01-2-efc 

5 0 rttl. 0 0-50^0, 0*l<fj:l. 0 0 

#lcff*l<ttl. 02-6-C$>^ o M 10 

M\ MmftNPlSirJ^WICtLTO. 00 1 
-1 0*/vS*^ttHfc»V^T»iR»fc*ftS*5-i: 
3&s-e#. ^tUc/SbTM6<£>* (— (1) i£*5V^ 

[0010] ±^mft^k&yo<D*'?h. ##wk:*3 

V^T^^M 1 ^Sn^fo^#^W^b<, — (2) 

SnM 3 pM 6 qM 7 r — (2) 20 

it*. M 3 i*Si, Ge, Pb, P. B, A 1 ^fe»ri*tS 
Ir^-a-efcD. #*U<ttSi. Ge, P. B, 
A 1 #(C# 1 £b< teSi, P, B, Al-Cfc 
-5 0 KPttMg, Ca, Sr, Ba^bli^^ 
'< £ JfiKttMg, CaT% 

t— ffl-c*>5, #?ii;b< f*0-?fc£ 0 att#^0. 
001-10^9, ffSKttO. 0 1-5t?J>9, 

se>«ce*b<tto. 01 — 1. 5-C&9, #K:#*b 

<[*0. 7 — 1. rttl. 00-5 0tfc 30 

1. 02 — 6-C£>5o 

[ 0 0 1 1 J *»Bli«><l»WR©«*£tTfc«"*-3», * 

ssMttrttb^issstLato-ctt^v^ ( ) 1*9 

©»*ttSn<E>-&* -Cfe^ 0 SnAl 0 ,B 

05P0.5K0.1O3.65 (5 5. 8) , S11AI0.4B0.B 
Pa.5Nao.2O37 (5 5. 4) , SnAlo.4Bo.3P 
oRb 0 . 2 03. 4 (5 4. 0) , S n A 1 0 . 4 Bo. 5 Po.5 
Cso.1O3.es (5 3. 4) , S n A 1 o.4B 0 . 5 Po. 5 K 
0.1G eo.05O3.g5 (5 4. 1) , SnAlo.4Bo.5P 40 
o. 6 K 0 .iMgo.iG eo.02O3.s3 (5 4. 1) , SnA 

1 0.4B0.4P0.4O3.2 (6 0. 1) , SnAl 0 . 3 Bo. 5 
P0.2O2.7 (6 5. 4) , SnAlo.aBo.6Po.2On 

(6 5. 4) , S n A 1 0.4B0.5P0.3B a 0 .o»Mg 
o.o 8 0 3 .2 6 (5 6. 7) , S n A 1 0.4B0.4P0.4B a 
o.os0 3 .28 (5 6. 6) , S n A 1 0.4B0.5 P0.6O3.6 

(5 7. 1) , S n A 1 0.4B0.5P0.6M go.iO 
3.7 (5 6) 0 

[0 0 12] S n A 1 0-5B0.4P0.5Mg0.1F0.2O 
3 .es (5 4. 8) , SnB 0 . 5 Po. 6 Li, 1 Mg 0 ,F 50 
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0.2O3.0S (6 0. 8) , S n Bo. 5 Po. 5 Ko.iMg 0 .i 
Fo. 2 0 3 . 05 (5 9. 8) , SnB0.5P0.5K0.05Mg 
O.O5F0.1O3. 03 (6 1. 5) , SnB0.5Po.5Ko.0s 
Mgo.1Fo.2O3.03 (6 0. 5) , SnAU.4B0.5P 
0 . 5 C So.1Mgo.1Fo.2O3. 65 (5 2) , SnB 0 . 6 P 
0.5C So.05Mgo.05Fo.1O3.03 (6 0) , SnBo.5 
Po. s Mgo.iF 0 .,0 3 . 05 (6 1 . 6) , SnB 06 P 
0 .6Mg 0 .iFo. 2 0 3 (6 1. 2) , SnB0.5P0.5Mg 
0.1 F0.0eO3.07 (6 1. 7) , SnB0.5P0.5M go, 
F0.14O3.03 (6 1. 4) , S n PB a 0 . 08 O 3 .58 (5 
4. 5) , SnPK0.1O3.55 (5 6. 4) , SnPK 
o.o S Mgo.o 5 0 3 .5 5 (5 6. 5) , SnPCso.iO 
3.55 (5 4) , SnPBa0.0sF0.0sO3.54 (5 4. 
2) , SnPKo.1Mgo.1Fo.2O3.ss (5 4. 8) , 
SnPK0.05Mg0.05F0.1O3.53 (5 6. 2) , Sn 
PCso.jMgo.jF02O3.55 (5 2. 5) , SnPC 
So.05Mgo.05Fo.1O3.53 (5 5) o 
[0 0 13] S niiA 1 0.4B0.2P0.6B aoosFoos 
O3.54 (5 6. 5) , SnuAl0.4B0.2P0.6Li 
o.iK 0 ,B a 01 Fo.i03.65 (5 4. 3) , Sn,,A 
1 04B0.4P0.4B ao.osO3.34 (5 8. 7) , Sn Li 
A I0.4PC s 0.05O4.23 (5 2. 9) , Sn u Al 
04PK0. 05O4.23 (5 4), S n u A U.5B0.3P 
0.4C S0.2O3.5 (5 6) > S ni. 2 A 1 0.4B0.2P0.6 
Ba 0 .os0 3 .68 (5 8. 4) , S n 1. 2 A 1 0. 4 B 0. 2 P 0 
. 6 B a 0 .osFo.os0 3 .64 (5 8. 2) , Sn u Alo. 4 
Bo.2Po.eMgo.04B a 0.04O3.68 (59. 5) , Sn 
1.2A 1 0-4B0.3P0.5B ao.osO3.6s (5 9. 3) , S 
n 1.3A 1 0.3B0.3P0.4N a o. 2 0 3 . 3 (6 5. 5) , S 
n1.3Alo.2Bo.4Po.4Cao.2O34 (6 4. 6) , S 
n1.3Alo.4Bo.4Po.4Bao.2O36 (5 7. 8) , S 
n14Alo.4PKo.2Ou (5 7. 4) , Sn,,Al 
02B ao.iPK 02 04 4s (5 6. 3) , Sn u Al 
o. 2 B ao.2PKo.2O4e (5 3. 4) , Sni. 4 Al,4 
PK0.3O4.es (5 6 . 5) , SnuAl0.2PK0.2O 
4.4 (6 0. 8) , S n u A I0.4PK0.1O4.65 (5 
9. 7) , S n L6 A I0.4PC S0.05O4.e3 (5 9. 
2) , Sn1.5Alo.4PCso.05Mgo.1Fo.2O4. 

63 (5 8) c 

[0 0 14] SnSio.5Alo.1Bo.2Po.1Cao.4O 
3.1 (5 7. 5) , S n S i 0.4A 1 0.2B0.4O2.7 (6 
4. 9) , SnSio.5Alo.2Bo.1Po.1Mgo.1O28 

(6 2. 6). S n S i 0 .eA 1 0.2B0.2O2.8 (6 3. 
2) , SnSi0.5Al0.3B0.4P0.2O3.65 (57) , 
SnS io.5Alo.3Bo.4Po.5O4.30 (5 1. 7) , S 
nSio.5Alo.1Bo.1Po.3O3.25 (5 9. 2) , Sn 
S io.eAlo.1Bo.1Po.1Bao.2O2.95 (5 4. 
7) , SnS io.5Alo.jBo.1Po.1Cao.2O 
2.95 (60), 

[0 0 15] SnSio.eAlo.4Bo.2Mgo.1O 
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3 .2 (5 8. 7) , SnS io.sAlo.1Bo.3Po.1O 
3.05 (6 1. 4) , SnSio.6AU.2Mgo.2O 
2.7 (6 2. 8) , SnS io.eAlo.2Cao.2O 
2.7(61. 8), SnS io.sAlo.2Po.2O3 (6 
0. 8) , S n S i 0.6B0.2P0.2O3 (6 2) , SnS 
i 0 .sA 1 0.2O2.9 (61. 5) . SnSi o.s A 1 03 
Bo.aPaaOs.8s (5 4) . SnS i 0 . 8 Bo. 2 0 
2.9 (6 2. 6) , SnSi 0 . 8 B ao. 2 0 2 . 8 (5 5. 
6) , SnS io.sMgo.2O28 (62. 2) , SnS 
i o. 8 C a 0 . 2 O 2 . 8 (6 1. 2) , SnSi 0 . 8 Po. 2 0 10 
3i (6 0. 3) . 

[0 0 16J S no.9Mno.3Bo.4Po.4C a 0 .iR b 0 .i 
O2.95 (5 3. 5) , Sno.9Feo.3Bo.1Po.4Ca 
0.1R bo.iOa. n (5 3. 4) . Sno.3Pbo.2Ca 
oPo.9Oj.35 (4 2. 8) . Sno.3Geo.7Bao.! 
P0.9O3.35 (19. 6) , S no.9Mno.1Mgo.jP 
0.9O3.35 (5 4. 4) , S n 0 . 2 Mn 0 . 8 Mgo.iPo.9 
O3.35 (15. 7) . Sno.7Pbo.3Cao.1Po.9O 
3.35 (3 6) „ S no. 2 C e o.sB a 0.1 P0.9O3.35 (1 
3. 4)o £ h\^-thh(D±m(Dit^(OS n kO&m 20 
^■/WfcTWS, *iHSn(D^M5-7 0li%(D 

[0 0 17] ±mm&£ftrmbthfrit&m<Dfc^ 
r±, m&jjtikkisxmmm&T' 1 ?*'* (icp) »3t# 

[0018] *»H<DA«*t3ft^<D«A«#A*tt, * 

ikMttn^tcV 5 0 — 7 0 O^W%*50*bV^S x «F 
l£. 1 0 0-6 0 0^%W*U\ -tOftWSttlf * 30 
A*(C»bT#VM$ifff*UV^ ft&JR<0jfA#«fcra\ 
«*Mfc*«k j»»*t%ds»*bv\ «$Mb^« 

A-r s*«fr^«A*«> 5 v *rMr<o-&&a> e> itt*«Mb* 

tt(c»A-r5*j5S^»*bV\ fb*tt:*f»»u 

coffin sasfcsv^B:. 

[0 0 19] *»Mi-*5V^"Ctt, «±*LfcJ; 40 

(1) (2) t»SS jtSft^tttii LTfttf«»i 

tlo S n <om#& 2 ffi"eflq9£i- S-ft-&*Sr*tt 

maottfe^rt^t^^o Mx.liPhysicsand Che 
mistry of Glasses Vol.8 No. 4 (1967) <D 1 6 5Hf£fB 
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(NMR) JB^J:*^ bis? b^&jfefti- 

n (OffiOS n) ttS n (CH3 ) 4 I^tt7 0 0 0 

U SnO (=2fl5) -ettlOOpprnWifi, Sn02 
(= 4ffi) "Ctt- 6 0 0 p pm#fi{CfflSt5o r<D<fc 

5^raciEft^Sr^ri-5»&^>r hV7 has 

*5SnOfJR|:*t<»#t5©-e, 119S n-NM 

[0 0 2 0] *^M^W»^^Sft^»^4-t6 
r^m^o Wx.fi* lm^m (Li, Na, K, R 
b, Cs) , (Sc. Ti, V. Cr, Mn, 

Fe, Co, Ni, Cu, Zn. Y, Zr. Nb, M 
o. Tc, Ru, Rh, Pd, Ag, Cd, y>^/^C 
KX&JR, Hf,Ta.W, Re,Os, I r , P t , 
Au, Hg) ^««17«7C* (Fx CI) <Sr^£iir 

(Mx.fi. Sb, In. Nb^fk^fc) ©K-^bSr 
[0 0 2 U (1) (2) 

M4ib&%> (Ml, M2tttl»3fc5 Si, Ge. Sn, Pb, 
P , B , A 1 , S b . M4teM g , C a , Sr, B a ) 

U j^i*rUa&*Lfi,kV\ > Snft^fltLtttfc 
£x.fiSnO, Sn02, Sn203, Sn304, Sn7013 • 
H20, Sn8015, 7kBWb»— ^^v*SMt*r 
tt* SttHL ^A-hUgg. * 

^hb£, ^9 #wb#-», mm- 

mt LXntct^S i 02. SiO, fh?^f;^ 

v/7Wb^, hy^nn/^KPV7^^Kn 
ttfeii«Ge02, GeO. y^^rh^h 

ftiLTf4fcittfPb02, PbO. Pb203. Pb3 
04, tSfm. «Bft», «Bt», WBt», HftB*», ffi 

>fby ^v'i&fby >\ s^by^, Hts-fty^ h 
Mitv^s bv^^^vi^m. bv^^v^m, bv 
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fc*vm, Htwt***, *ffc**** 
\z?m, ^5»hy^^/w ($5ihy^K mom: 

■JO , trj WtT/U*^#A> s T/V^^^M, h y - i so 

-^a, *<Wfc7Vv^^, yyft7;v^^A, y 

fife i £ iiH&>ffcz:T v x h y 7x^7yf^ 

[0022] Mg, Ca, Sr, B aft^ftilttt, 
#*<0lMb«L *itffciiL Mlfett. ^Sfi, fitlfett. 

tings, T;v*~yMk&mm*m?z>z.k&~e%z><> 

[00 2 3] ffij&tkWk ttlt #fii£Sfc bT#M&i£ 

^s^4 < cK_h2 o o otam^rtw^K, 
icff 1 1 < ^ i o rK± 2000 tarrfo o , -t>^m 20 

bTf*2 5 O'CSLhl 5 0 Ot«m^^^ 
^*t<, J?)(^L<|j:3 5 0TO±1 5 00t; 
«TT?*>9. i<t^L<(i5 0 0TO±1 5 00 c C 
STF"CS>!K d^ogg/RNFrai bTJiO. 0lWK±l 

oo^msriwt l<, se>^»*b<« 

0. 5B*IH£Jl±7 O^m^ i<{^»*b<tt 

i Btnaw-t 2 o ^maTtfe d , ^oMMtitu 
^2t;^± l o 7 t«TTfo^ i i t < , t$b 

(c0*l<(*4 < cw±i o 7< c«T-c*>t). t<\m*. 

b< i£6 ( €.eUil oncWT^fc^s *Hc#*b<ttl 30 

<D8 0%] frb WIS Ct**) <D5 0%J 

u±yi/^Jf (SMStmm 1 98 7) 2 1 7MIS«0 

g u n & • H a mm e r — A n v i 1 & • s 1 a pit' 40 

melt d r a g &fc if <OjBft?&ffiS:fflV^5 r 1 1> "C 
£3 0 *fc=a-if9^>K^2y^ (A* 199 
1) 1 7 2HiBttcQ^a-^— ffi, — 9fe«rfllvvc 
JfrSP b T fc J: V \, * -5 W^ift^f- tt, 

^^{C^^#*&boo^^Srifi^(C^t9 mbT 

4^ i^0*bv\ 

[00 2 4] «Sj**^#H*tH:#* b < 
5#«%«T^#H^#>9, *6>fc»*b<l47FJStt 50 



^M^9~2 8 3 1 8 0 
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[0 0 2 5] *JM!t?fflV^ii4HllS (1) (2) t? 

^ £ i%^it-km<o^mi-^ Xfct 0 . 1 ~ 6 0 m m#S 

£?;£L<, 1. 0~3 0 <im*S4#IC0^U<. 2. 0~ 

[0 0 2 61 *«M(D3Effitt, mnfc±KV=?-'?J»$:~*J 

TfcS. &«f*©Wffilc:£«*m£*trJi*aRbT;fe 

•5^{-**-VN-Cli, '>/<£< t fc>H-®-t0>i6*frjfi&S2gEl 
»*L<ttWffi©l6^S*S2«iX±t?fo5 < , 

w-&-c*>o, aa%t?«-Tc *5gK^c*3v^T^4, jews 

*s 2 JB£i±© Jl *» 6> * 5 * t>it v >S ©-g-ffl tp 

©iE^iWisl-cD^aas 1 0fift%^_h. 6 0lt%KTt? 

©E®H-)|S|-©-g-ft*s 1 0lf%«±, 5 0Sfi%ElTt? 
►) . f&©S©m^J|sf©'g-*^ s F*&-e 8 0 

*L<it *j^ffc-&*ri-5*6ii»tt©ffl{m j j : ttifefls«ii 

•CIMatU, Ti> V, Cr, Mn, Fe, Co, 
Ni, Mo, W^e>S«tt5^/i< i 1@) ©-^W"© 
^/Wi:t*5 0 . 3~2. 2fC/£-5i 5(cS^bX^-^-rS 

Ct, Mn, Fe, Co, N i ^£>jl(f < 1 1> 

li) ©-g-H-©^/wit*s 0 . 3~2. 2{c^c5<t 5t-ffi 
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i*. Lix QOy (^-CQtt^i: LT\ *0>4>&< t 
t-i* 5 Co, Mn, Ni, V. Fe^tfl^ 
JH) , x = 0. 02 — 2. 2. y=l. 4 — 3) "Cfc^ 

r t li\> q £ u-cwa»&jRew^A 1 , G 

a. In, Ge, Sn, Pb, Sb, Bi. Si, P, 

[0 0 2 7] *»H■Cfflv^foi^5S6>lc®*LV^y^^ 
A^AJR^fctt^aWJlSfirbTtt, LixCo02 x L 
ixNi02. LixMn02, L ixC oaN i l-a02 N L 
ixCobVl-bOz. L i xC obF e l-b02. LixMn 
204. L i xMncC o2-c04. L i xMncN i 2~c04, 
L i xMncV2~c04, L i xMn cF e 2~c04 r. "C x 
-0. 02 — 2. 2, a=0. 1—0. 9, b = 0. 8 
— 0. 98, c = l. 6 — 1. 96, z = 2. 01 — 

2. 3) 3fts*>rffe*bS 0 *»W-efflv^6>JxS*t>0*b 

xCo02, LixNi02, LixMn02, LixCoaN 
i l-a02, LixMn204, LixCobVl-bOz (rr 

T* x = 0 . 02 — 2. 2, a = 0. 1—0. 9, b = 
0. 9-0. 98. z = 2. 0 1 — 2. 3) ^fc(f<b*b 

[0 0 2 8] Zk«ffif-fflV^*t5E • A 

^*>mm%L m*m#M. #*Tmm&* mm 

[0 0 2 9] # S jE«XWA«*««ie* 

/Ky tf^/vt°n y k>\ ^y^i/>\ ^y^nt°i/ 

>\ SBR, EPDM. ^WWtEPDM, ^ 5^*=? 

a, *tfy:/^v^>\ *yxfvy^>K^!), W 
(c^yr^y/v^ *;v#^i/^f;wt/un^, T^y 

[0030] jEmiatm^mtiflm* 

OtHTT?, ##Pbfc9, 

bl\> iOff^LV^tt^^n^^lKJg&^-CfcSo jRtK 



(7) ^HB^F 9-283180 
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mtm, mtm^^x^ sic, s<fk7vvs = 

^ix (A IN) . BN, BPdSJ|68:ttdSi«<^o^W 
K*J£-C#*L<. #(CBeO, Be, BNSr^ttlMrO 

A 1 2 0 3 , As 4 0 6 . B 2 0 3 , BaO, BeO> Ca 
O, Li 2 0, K a O, Na 2 0, I n 2 0 3 . MgO, S 
b 2 O s ^ S i 0 2 , T i 0 2 , SrO, Z r 0 2 ^foif 
H£o m«c>^> , t , "C, A 1 2 0 3 , BaO. BeO. Ca 
10 O, K 2 0, Na 2 0. MgO, S i 0 2 , T i O a , S r 

0. ZrOiWlCjftU^ E«<D*_b«^WS*t 

tibvmtmz. ¥®-efcoTt. *-&SMfc«Tf*>oT 

9>f h (3 A 1 2 0 3 • 2 S i 0 2 ) . ^T^^i h (M 
gO'SiOJ . 7t;^f7^ h (2MgO • S i 
0 2 ) . 3— v^m^^f h (2MgO« 2 A 1 2 0 3 • 5S 
i0 2 ) ^^tfirfc^W*^ rjx6><z>»BWb^« 
JK^tt, ^ft^WJW^SWSE^ffifcJ:!?, 0. 1 
20 /xmgJLfc. 2 0//m^T> WtKfiO. 2 ^ mJK 
±. 1 5 //m^TcO^PtCLTfflV^ 
[0 0 3 1] ttfflt^ ^ jEK^IO^* 

<, «fi^ lt, *v-7>f v*sKy^— , ^^*»sKy 

irLT. ^^nt'i/y, jKy^w-^ ^y/nfi/ 

[0 0 3 2] *»W-tMfcffl-e#S«IHSW:, 

LT7 P ntVy^^W-b, h, 

Kn777, ^fW7t^>K, ^y?y, 

1, 3-^**V7^ /K/w^T^ h\ v?^f;^A 

fF^^^K /pt^yt^f;K ^hy^^^/K 
50 hy^b^ri/^^^, ^y^yii*, ^yw^^ 



(8) 



8 3 1 8 0 
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*fflrfrbfct><D, £fc«#P««t LT, L i C 1 0 4 , L 
iBF 4 , LiPF 6 . LiCF 3 S0 3 , LiCF 3 C 
0 2 v L i A s F 6 * LiSbF 6 , Li Bi 0 C 1 ffi 

«uiateae*/^viey l i a i c 1 4 . l i c 

K LiBr. Li I, ^n^^Uf')^ 

2-^ h^x^yXV/fcsiN 
ft^xf f t oMiKa i CF 3 S 

0 3 , L i C 1 <3 4 , L i B F 4 , &tf/*>5VM*L i P 
F 6 &mM\*ith<D#&*-V<^ 4>fc< fcfca^ 

W^7— tK^— h^LiP FeSr^tf ^ t bl\ 
[0 0 3 31 «»<0»tttt#^^, V— K 

tcJfAU U i««^rftAL 

TC*^Sr^S<Z>j&s#* bv\, 

[0 0 3 4] *#WT?ttffl"T?# S*Jfcm^««tt«« 
fc br=^^/wj?« ^^rSrJKbfcftfllffi, ^-r-^v^iWK 

(SUS 3 0 4. SUS 3 0 4 L, SUS3 04N. S 
US316, SUS316L, SUS4 3 0. SUS4 

«HT?*>!K Mitt, *H»«f!R, 

ttmtz&m&n. xTi/u^mm. -y^^ty** 
m Ltc&mmm* b < , ^mm^mm^m^m 

^>U^Mfc, T/l' ^ - * A * fc te^c <D&&& 

ff*bv\ 

bT, ^-v^>r v^^y-^— . ^sR^y-v— , -fe/v 

y v^-efc^ri^ bi\> 
[0 0 3 6] c t^-esg 

7\ ^JR^^f/l^A, JUS, ttePK ^y^ypfr—** 
S n G e o.i Bo.s Po.5 A 1 0.44M g 0 .i K 0 . 
S n S i 0. 5 G e 0. 1 K 0. 1 A 1 0. 2 B 0. 1 P 0. 
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10 



20 



30 



40 



-U j8S.»*e»1WttSr3BWt- S«IBir5firriiIlS) SrlStt 
y^fctt, ttBEXlfUBlKS (DC-DC^y/W*) S: 

I0 0 3 7J *5&BJ©©?fefi#>!r^^(Cttffl$H5„ 
— flgV7;&^7* t&VlTC*.*^ 

[0 0 3 8] 

[0 0 3 9] 1 



16. 7g, foyyfiio. 3g, £1 

mm\. 7 g , k«*p^o. 7 gl sikvn->^ 

ao. 4g, 0 g SrKSS-S- 

/^t?i 0 0 0 < c*-c#MLfc o 12 0 0 1 2 R#W 
«J«b*:*, 1 o < c/^-t?^ffi{-*-e^jaSL«!E^<t 

OS^ttlLt, S nG e 01 B, 6 P„. 6 A l 0 .„Mg 
0.1 K,.,O 3 . M Sr#fc 0 r ^-C*&«£ 

1) o r^^liCuKa^S^ffiV^fcX^ft[l]^T^fe^i*5^^T2 
[0 0 4 0] 



1 Mgo.1 Oj.95 

50 



1) 



«b-S*2-2) 



(9) 
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S n S i 0.6 A 1 o.i Bo.i Po i B a 0 . 2 0 2 95 
S n S i 0.6 A 1 0.1 B0.1 P0.1 C a 0.2 0 2 95 

[0041] $mm- 1 

ikmunt b-c. &fstm- 1 x^^it^m 1 - 1 & 

«V*T* ^^8 611% S§^^#&6fifi%, T± 

it* y 7 wbtr- y 7* xoTk^mm* 4 a*%*5<fc^ 

tttMtr, frmx^V ISrfSKLfc. Al, 10 

0 3 , , T i 0 2 , a -A 1 2 0 3 £r82SS%, 

9 fi*%. *;i/#^r^ 9 11% 

-SriPx, *Sr«#i LtS«L|t1i^7y 2 frfpo 

/do 18// mfltfms _bfcA«* 9 y — 1 zmmm t 

b. *©_h(cAffi^7 y 2Srfifa3i^^ h/w— 

^Mll7 1g/iii\ 1 2 g/m 2 -e*>ofc 0 PfiK^ffi 
«<OR*T«lct>rai*!fc**Lfco «5 0Ct(»Lfco 
v^^-^^«fc J: Dffiffiri®!L,, Br« 

fc 0 rftffiv'— h - 1 <£>I¥^te 9 8m m-e&ofco IE^W 
#*£bT, LiCo0 2 ^9 3lil i«MH 
*%, 7tfl/y/77^4lil b 
T^Ky rh7 ^/W^-p i^^tX^*^ 1 ^ y 

5fi*%, a -A l 2 0 3 £r8 0fi*%. 7t?Vy^7 

VTK^m^3a*%t^yT^ y/ntby^Aiii 

o/oSrJPx., trjB*t]E«^?y-2«:#fc 30 

rcOjES^^y — 1. 2^f j2 0/inKD7;V^?iN 

b/c 0 >t®fofc»9 0^**f^^jT^tb^3 4 1 g/ 
m\ 1 0 g /m 2 -CfcofCo 2 0 0 m m<Offi?«jEffiV— h 

- 1 Sr#^bfc 0 ±SEAffiV— b - 1 *3 ±T/jE«V— h 

- 1 (D ^ il^th^m^. ^ fr^tl ~ y T/V 

«fflKg«^t?2 0 0 t C2B#raJK*g;^bfc o Sfefc, JK 
7K«*»*E«V-h (8) , tt^JLtt^y^atrv-^ 
7>f/^t/^-?- (t;^K2 4 0 0) , Jlfcfc^ 40 
h (9) 33J:^-fe^u-^-(10)©MB-C 

[0 0 4 2] ^(ommfc&ikmm^'&Mtez. -y^r/v 
* ^^**bfc«K©«;iEn«a«»te<ii) tcifcttb 

fco Uj'^SfcHiPFstLiBFiS:^ 

0. 9, 0. lnol -&*b, »fflEdS3i?-ixv* — sB^ — 

2:2: 6 fc*5«Sf«*Wfifi5l!:aAb 
fco ESJIH^Sr^r-f S«»H(12)Sr^^y h(13)£^ 
bTd»b*"Cn«S««*fRHb/to **5, jE^^-CI 50 



#K3¥9 - 2 8 3 1 8 0 
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tffrS4fe2-3) 

«k^«2-4) 
2)»*jE«V-h (8) «»ffi(ll)fcfcft«S'— b 

(9) k*>e>d>C»y-K«B^«cJ:!)SjiRb*:o H 1 
R«ffl«»©Wffifc*bfco **5, (14)ttS&^#-efc 

V^/W- 2 — 5 <0fRRo 
A1lWSf£#* 2 - 1 , 2-2. 2-3. 2-4 db/c 

«bfc 0 

[00 4 3] Jt«W<Of^« 
jE«* 9 y 2 S:8fc* bfca»o feg^ttjEtt^ h - 

1 £l^$|[£bT. jEJBv— h-2£rf^Kb*i 0 jE«->— 

h - 1 <Dftt> 5 (CiEffiv— b - 2 ^^^^l**^ 
/t-- 1 2:|g|«^bTJtttW-ASr^«bfco 

[0 0 4 4] ^>-:7Vi— 1— 5, JfctfcW-AfcfcteLl 0 
Offl-fof^Kb. 0. 4mA/cm 2 cD«gft(CT, 4. 2 V 

SrfflO^bfco H»m£E#4. lVHTfcftofcU^li, 
f-y^-l-5"e#*l. 8%. 2. 0%, 2. 0 
%, 1. 9%, 1. 7%-CS>ofc 0 *fcJfc«#J-A-Cf* 
3. 8%-t?fcofc 0 *«K(01^^>^/V- l~5l^it»J 
- AfcJfc^H»«ff<0teT#/>S < «Sfi»**i«< »* 
b^o/c 0 

[0 0 4 5] HJ£#!!-2 
jEffi:*9 y — 20>a-A 1 2 O s , &T i CM^fcfcK 

^B->— h - 3 SrfflV^fcK^tt*^^- 1 5 
1^ LTfyy/U- 6 1 0 ^MLfc 0 ^>^/V-6 
d^fel OSrl 0 0<Bi*of^Kb. 0. 4mA/cm 2 CO««t 
(^T, 4. 2 V*"C3S«U ^S«4fcffi-e2 5^1*^4* 
#m^PB^mH^rS!l^bfco H§*«EE^4. 1 V^Tt- 
teofcm&te. Vl/T'/v- 6-10 T?#>sr 1 . 3 %, 
1. 0%. 1. 2%. 1. 1%. 0. 9%-C*>ofco * 

BS«£E<ofiT* s /J^S < b^o/c 0 
[0 0 4 6] HJK«- 3 

«s^pj±i^«tmi gfefc^i 2 0mg<z)yf?^ 

®^#J<^**§r>^BT*2 4 0 g/m 2 (CbfcW^tiJI5g 
«- 1 *J*5iSb[Rl«©ife*S:#fco 
[0 0 4 7] mS^ll- 4 

^/w-6^e>i o*3<tvjttssw-AS:#i 0 omwu 

b, 0. 4mA/cm 2 cOSSEtCT, 4. 2V4-C5fc«U 
5te«*t«"C6 Otl. 5^7^^#^cDjg{^mffiSrffl!l^b 

Jt«W-AdS#>«r 0. 09 V, 0. 09 V, 0. 10 
V, 0. 08V, 0. 09V, 0. 07V, 0. 06 
V, 0. 06V, 0. 07V, 0. 06V, 0. 15V 
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10 0 4 8] Jliffi^J- 5 

4Jt 1 0/1 0/1 0/2 0/2 0/20/5/5^1 
[0 0 4 9] 



(10) *MJB¥9 -2 8 3 1 8 0 
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-So 

[Ell] ll*«fc«[fflbfcn«ai«»«)WKBIS:*Ufc 

8 jEffiv— h 

9 h 

10 10 -fez*!^- ^ — 

1 1 mmft 

i 2 (jE««m 

13 ^-Jr^h 
1 4 2c£:# 



[01] 



